If you enjoy any of the following problems, let me know and we can talk about (paid) summer research. I am always on the lookout for interested students to do research with so let me know if you are interested by stopping by my office or emailing me at edrelli1@swarthmore.edu.
• Valid Plane Trees: a combinatorial model or RNA folding.
A sequence a 1 , a 2 , ..a n wraps around a plane tree by starting on the outside of the leftmost edge off the root and labeling each half edge as it appears until we get back to the root. For example:
A sequence using the letters A, A , B, B is valid for a particular plane tree if every edge has A on one side and A on the other, or B on one side and B on the other.
1. Find all sequences using the letters A, A , B, B that are valid for the tree shown above.
2. Find all plane trees with exactly 3 edges and figure out which sequences using the letters A, A , B, B are valid for each.
Now change the rules: what if
A is allowed to also pair with B, but A is not allowed to pair with B ? Do problems 1 and 2 with these new rules.
• Nested Splines: the algebraic perspective on curve-matching. Consider the graphs edge labeled graphs G and G : 
